Introduction {#Sec1}
============

Acute rhinosinusitis (ARS) is an inflammatory disease affecting the nose and paranasal sinuses with duration up to 12 weeks. The main trigger cause is a viral infection (common cold) that can be prolonged on time (post-viral) and, in a small number of patients, may develop a bacterial infection. It is important to discriminate the different phenotypes of ARS to understand the diagnostic and therapeutic requirements in every individual case \[[@CR1]••\].

ARS has a significant impact on quality of life \[[@CR2]••\], although it usually is a self-resolving disease and the incidence of chronicity or complications is very low. Despite this, both primary care physicians and ENT specialists abuse diagnostic tools and overuse drug prescriptions \[[@CR3]•\].

The aim of the present article is to review the incidence of ARS, discuss its etiology (inflammation versus infection), describe ARS different phenotypes, and analyze the recommendations of international guidelines for its management. Furthermore, we will highlight the use and abuse of diagnostic tools and prescribed medications, while exploring the similarities and differences between children and adult disease.

Definition {#Sec2}
==========

According to the European Position Paper on Rhinosinusitis and Nasal Polyps (EPOS) \[[@CR1]••\], ARS should be suspected when there are two or more nasal symptoms, one of which should be either nasal congestion/blockage/obstruction or rhinorrhea (anterior or post-nasal drip), while the others could be either facial pain/pressure or reduction/loss of smell, lasting up to 12 weeks. In children, ARS should be considered when there are two or more of the following symptoms: nasal blockage/congestion, discolored nasal discharge, and cough.

Although it is important to note that there are other infectious etiologies (bacteria, fungi) of this illness, the most common is caused by viruses. The disease may present in three main clinical phenotypes: *viral ARS* or common cold when the episode lasts up to 10 days and *post-viral ARS* when symptoms persist longer than 10 days or worsens after 5 days. *Bacterial ARS* is defined by the presence of three or more of the following clinical findings: fever (≥ 38 °C), severe local pain, double sickening, unilateral disease (with discolored mucus), or elevation of C-reactive protein (CRP)/erythrocyte sedimentation ratio (ESR) in blood test (Fig. [1](#Fig1){ref-type="fig"}) \[[@CR1]••\].Fig. 1Definition of ARS phenotype bases on EPOS 2020 Consensus. The duration of symptoms is used to differentiate viral ARS (common cold) from post-viral ARS, which is considered when the symptoms persist longer than 10 days or worsen after 5 days. Bacterial ARS should be suspected at any time when the presence of three or more of the sings or symptoms related to bacterial ARS are found

American guidelines (ICAR) note similar definitions and symptoms but stratify to ARS, when symptoms last up to 4 weeks, and sub-acute rhinosinusitis when the duration is between 4 and 12 weeks. Like the European guidelines, they consider viral ARS when the disease duration is less than 10 days \[[@CR4]••\].

Epidemiology/Incidence of Diseases {#Sec3}
==================================

The prevalence of ARS in the general population is variable depending on different studies, noted to be between 6% and 15% \[[@CR5], [@CR6]\]. Viral ARS or common cold has a very high incidence, presenting two to five episodes per person a year \[[@CR7]\]. In children, this incidence could be up to four times higher \[[@CR8]\], with URTIs being one of the main causes of primary care consultations \[[@CR9]•\]. Post-viral ARS is less common, with an incidence of about 3 episodes per 100 inhabitants a year \[[@CR10]\] in adults (Iceland) with a lower frequency in pediatric populations and differences noted among different age groups (2 cases per 100,000 in ≤ 4 years old, 4--7 cases per 100,000 in 5--14 years old, and 18 cases per 100,000 in 15--17 years old) \[[@CR11]\]. In a recent study in Germany, the incidence was found to be 18.8 episodes per 1000 inhabitants per year \[[@CR12]••\]. Classically, the incidence of bacterial ARS is estimated to be 0.5--2% of all ARS viral infections, although recent studies have suggested it to be higher. The rate of positive cultures is about 50% in patients with clinical suspicion of bacterial ARS \[[@CR13]•\].

Many predisposing factors for ARS have been described: environmental dampness, anatomical factors (particularly in recurrent ARS episodes \[[@CR14]\]), mucocilliary impairment, smoking, as well as anxiety and depression \[[@CR1]••\]. There is also a higher incidence of episodes during the cold months (especially in patients with CRS at baseline \[[@CR15]•\]). On the other hand, laryngo-pharyngeal reflux was not found to be a clear underlying factor \[[@CR1]••\].

One of the most interesting and controversial predisposing factors to develop ARS is allergic rhinitis (AR). The incidence of ARS in patients with AR was reported to be 4.4 times higher than in non-allergic rhinitis \[[@CR16]\], but other authors have concluded that the presence of allergy in ARS patients might be incidental \[[@CR17]\]. A recent study supports however the role of an atopic phenotype as a risk factor to develop ARS in children \[[@CR18]•\] while other studies have demonstrated that AR is an insignificant risk factor \[[@CR19]•\]. Since there is a clear difficulty in discriminating an AR exacerbation and ARS, exploring symptoms, such as sneezing, itching, and specific triggers worsening symptoms, which would be indicative of AR, can be quite helpful.

Inflammation Versus Infection {#Sec4}
=============================

ARS is mainly an inflammatory disease of the nose and paranasal sinuses. Usually, a viral infection triggers the inflammatory cascade in the context of common cold. In few cases, this inflammatory condition of the mucosa may facilitate a bacterial infection \[[@CR1]••\]. As a result, three different ARS phenotypes are described: viral, post-viral, and bacterial ARS. But it should be noted that these entities often overlap, and their symptoms are very similar. Regarding viral ARS, the rhinovirus has been found to be the cause of 50% of the common cold episodes \[[@CR20]\] although other viruses such as adenovirus, coronavirus, influenza virus, and even SARS-CoV-2 virus (responsible for the recent COVID-19 pandemics) could also be involved \[[@CR21]\]. Typically, the common cold has a duration of up to 7 to 10 days. When the symptoms persist after the viral disease (over 10 days), the clinical process is called post-viral ARS \[[@CR1]••\]. In a few number of cases (0.5--2% of all common colds), this inflammatory condition may lead into a bacterial infection \[[@CR22]\].

Children vs Adults {#Sec5}
==================

Although ARS seems to have similar pathophysiology in children and adults, viral ARS incidence is however greater in children, while post-viral ARS incidence is more common in adults \[[@CR1]••\]. The symptomatology may also differ. While in adults cough is considered a secondary symptom (except for SARS-CoV-2 virus), in children, it is one of the main common symptoms \[[@CR23]\] being strongly considered in the diagnostic protocols \[[@CR1]••, [@CR4]••\]. On the other hand, posterior rhinorrhea and hyposmia, which are cardinal symptoms in adult, are not in children, likely because it is not easy for the young child to describe or acknowledge them. As in adults, no complementary tests are needed to diagnose ARS and its treatment, if there is no suspicion of bacterial origin or complication, should be strictly symptomatic \[[@CR1]••\]. A detailed description of medical therapy in children and adults is provided later in the treatment section.

Diagnosis {#Sec6}
=========

According to EPOS and American guidelines \[[@CR1]••, [@CR4]••\], ARS diagnosis is strictly based on the sudden onset of ≥ 2 nasal symptoms (nasal congestion/obstruction, rhinorrhea, facial pressure, or loss of smell). This diagnosis may be supported by endoscopic findings (mucosal edema or rhinorrhea), but they are not necessary in a primary care consultation. Although the use of imaging tests is not recommended, except in complicated cases \[[@CR24]••, [@CR25]\], a clear overuse of diagnostic tools has been found, where physicians recommended plain X-ray or CT scan in 70% and 22% of post-viral ARS episodes and even in 55% and 12% of viral (common cold) episodes, respectively \[[@CR3]•\].

The most difficult issue is to correctly diagnose bacterial ARS (ABRS). Although a rather invasive technique, the gold standard to diagnose ABRS is the antral puncture and culture \[[@CR26]\]. The culture of middle meatus secretions obtained under endoscopic visualization has been demonstrated to have similar specificity and sensibility \[[@CR27]•\]. However, a culture result takes a few days, and is not useful in the acute situation. Some authors have considered the presence of opacification in the sinuses in X-ray or CT can predict a bacterial origin; however, it has been clearly demonstrated that this is not specific for ABRS. As a matter of fact, the majority of patients with common cold present with opacification due to mucous in the paranasal sinuses \[[@CR28]••\]. For this reason, recent studies have been trying to find biochemical markers or specific symptoms that could help to differentiate bacterial from non-bacterial ARS. Regarding symptoms, unilateral facial or dental pain has been identified as a good predictor of bacterial ARS \[[@CR29]\], but with limited evidence. Dental pain in the superior jaw has been recently identified to be the symptom more strongly related to bacterial ARS \[[@CR30]••\]. Classically, the purulence of nasal discharge has also been considered a sign of bacterial infection, but a recent work by Ebell et al. \[[@CR30]••\] has showed however that discolored discharge may be also present in post-viral and even in viral cases, thus invalidating the previous correlation with ABRS. A body temperature ≥ 38 °C has also been associated with a high risk of bacterial infection \[[@CR31]\]. Concerning inflammatory biomarkers, Hansen et al. \[[@CR31]\] and Autio et al. \[[@CR32]••\], in a recent systematic review, noted that an elevation of C-reactive protein (CRP) and/or erythrocyte sedimentation rate (ESR) support the diagnosis of ABRS, but with poor sensitivity and without being considered a diagnostic marker of the disease. With that said, it does seem clear that the presence of low rates of CRP provides evidence against the use of antibiotics \[[@CR25]\].

The EPOS consensus \[[@CR1]••\] recommends the use of a combination of signs and symptoms to determine the probability of bacterial origin and defines ABRS when 3 or more of the following five criteria are present: discolored discharge with unilateral predominance, severe local pain, fever ≥ 38 °C, double sickening, or elevation of CRP/ESR. These EPOS criteria have been demonstrated to have better specificity than IDSA (Infectious Diseases Society of America) criteria for diagnosing bacterial ARS \[[@CR33]•\]. The IDSA guideline considers bacterial ARS when there are ≥ 1 of the following criteria: symptoms lasting for more than 10 days with no improvement, severe symptoms from the onset (fever ≥ 39 °C or discolored discharge from the beginning and during 3--4 days), or double sickening after 5--6 days \[[@CR34]\].

To summarize, in normal situations (apart from virus epidemics or pandemics), there is no need for complementary diagnostic tools to diagnose viral or post-viral ARS, while a blood test to determine CRP/ESR may be helpful when ABRS is suspected.

Treatment {#Sec7}
=========

The first step in common cold and ARS management is the prevention of viral infection mainly reinforcing the use of hygiene rules such as hand washing. In special epidemic situations, such as the 2020 COVID-19 pandemics, more strict recommendations such as social distancing, facemask and eye guards, as well as home confinement may be required \[[@CR35]\].

The updated management of viral (common cold) and post-viral ARS, and ABRS according to EPOS2020, is summarized in Table [1](#Tab1){ref-type="table"}. The highlights for medical therapy, according to phenotypes and different guidelines \[[@CR1]••, [@CR4]••\], include the following:Common cold:Recommended therapy (mainly symptomatic): paracetamol; non-steroidal anti-inflammatory drugs (NSAIDs); second-generation antihistamines with short-term benefit in reducing symptoms the first 2 days \[[@CR36]•\]; nasal decongestants with small effect in nasal congestion in adults \[[@CR37]\]; combination of analgesics and nasal decongestants \[[@CR38]\]; ipratropium bromide for reducing rhinorrhea \[[@CR39]\]; probiotics; zinc when administered the first 24 h after the onset of symptoms \[[@CR40], [@CR41]•\]; nasal saline irrigations \[[@CR42]\]; vitamin C, in selected patients with suspected deficit or with high levels of physical activity \[[@CR43]\]; and some herbal medicines (BNO 1016, *cineole*, and *Andrographis paniculata* SHA-10) \[[@CR1]••\].Not recommended therapy: antibiotics \[[@CR44]\], intranasal corticosteroids (INCS) \[[@CR45]\], heated humidified air \[[@CR46]•\], *echinea* products \[[@CR47]\], homeopathy products \[[@CR48]•\].Preventive therapy recommended: probiotics, with slight benefit but low-quality evidence \[[@CR49]\], practice of moderate and regular exercise \[[@CR50]\].Postviral ARS:Recommended therapy: symptomatic treatment; INCS, although the beneficial effect in symptoms is clear, as ARS is a self-limited disease, consider the need of their use depending on the severity of symptoms \[[@CR1]••\]; sinfrontal, a homeopathy product with slight benefit but low evidence \[[@CR51]\]; and some herbal compounds such as *Cyclamen europaeum*, which improves some symptoms but with low evidence \[[@CR52]\], *Pelagorium sidoides* \[[@CR53]\], and BNO 1016, mainly for nasal congestion \[[@CR54]\].Not recommended therapy: antibiotics, neither in children nor adults; systemic corticosteroids; nasal decongestants; second-generation antihistamines \[[@CR1]••, [@CR4]••\].3.Bacterial ARS:Recommended therapy: symptomatic treatment and antibiotics, especially amoxicillin/penicillin (beta-lactams) are effective in adult patients with signs and symptoms of ABRS; data is very limited in children, demonstrating lack of efficacy compared with placebo, but with more adverse events \[[@CR1]••\]. Sodium hyaluronate plus saline solution may have and additive effect to antibiotics \[[@CR55]•\]. Oral corticosteroids added to antibiotics have shown a moderate effect reducing facial pain. Currently, there is a need for quality research in ABRS on the full range of medications and in particular, topical and oral corticosteroids, antihistamines, decongestants, and saline and steam inhalation \[[@CR1]••\].Table 1Acute rhinosinusitis treatment and recommendations for both adults and children based slightly modified from EPOS2020 (Fokkens 2020)Acute viral rhinosinusitis (common cold)Acute post-viral rhinosinusitisAcute bacterial rhinosinusitisAntibioticsRecommendation against (1a -)in children and adultsRecommendation against (1a -)in children and adultsCareful patient selection to avoid unnecessary use.Recommendation in adults (1a)^a^No recommendation in children (1a -)Nasal corticosteroidsRecommendation against (1a -)Are effective reducing the symptoms, but as a self-limiting disease they are optional in adults (1a)No advise can be made in children (low quality of evidence)No studiesSystemic corticosteroidsNo studiesRecommendation against (1a -) in adultsInsufficient data^b^AntihistaminesShort-term beneficial effect the overall symptoms in adults (1a)Low quality of evidence studies, no additive beneficial effect in studies in adults and childrenLow quality of evidence studies, no additive beneficial effect in studies in adults and childrenNasal decongestantsMultiple doses may have a small positive effect on nasal congestion in adults (1a) without increase the risk of adverse eventsMay be effective in improving mucociliary clearance in the acute phase. Absence of clinically relevant dataInsufficient dataAntihistamine + nasal decongestant + analgesicSome general benefit in adults and older children with common cold (1a). No evidence in young childrenInsufficient dataNo studiesIpratropium bromideImproves rhinorrea but has no effect on nasal obstruction (1a)Insufficient dataInsufficient dataSaline irrigationSlight benefits decreasing the symptoms of URTIsVery low quality of evidence, but it may be beneficial in adults (1b)Insufficient data. No advice can be given about the use of nasal saline irrigationZincAcetate or gluconate ≥75 mg/day when taken within 24 h of onset of symptoms reduces the duration of common cold (1a)No studiesNo studiesHerbal medicinesBNO1016, cineole and *Andrographis paniculata* SHA-10 extract have significant impact on symptoms of common cold without important adverse events (1b).Echinacea is not reccomended (1a -)In adults, BNO1016 tablets and *Pelargonium sidoides* drops and Myrtol (and other essential oil) capsules have significant impact on symptoms (1b)Insufficient dataBNO1016 (Sinupret) is an extract of five herbal drugs (gentian root, prímula flower, sorrel herb, elder flower, and verbena herb). 1a: Systematic review (with homogeneity) of RCTs. 1b: Individual RCT (with narrow confidence intervals)*URTI* upper respiratory tract infection^a^From the limited data available, it seems that especially beta-lactams (amoxicillin/penicillin) are effective and moxifloxacin (fluoroquinone) is not. The efficacy of beta-lactams is evident at day 3 where patients already experience better symptom improvement and continue with a higher number of cures at completion of treatmen^b^In ABRS, a short curse of oral corticosteroids (3--5 days) can be prescribed if severe unilateral pain is present^c^Second-generation antihistamines could be prescribed for the treatment of concomitant allergic rhinitis

The challenge in discriminating bacterial from non-bacterial ARS often leads to an over-diagnosis of ABRS, which result in an overuse of diagnostic testing and early unnecessary prescription of antibiotics. In a study from the UK, 88% of the consultations for rhinosinusitis resulted in antibiotic prescription, while only 11% were deemed appropriate \[[@CR56]••\]. The same was true in the Netherlands where 34% of the interviewed primary care physicians chose an antibiotic as treatment for a patient with moderate severe acute rhinosinusitis \[[@CR57]\]. In a study from Spain, even when ABRS patients were excluded, the use of antibiotics was found to be around 60% in patients with common cold and 70% in those with post-viral ARS \[[@CR3]•\]. The American Rhinosinusitis guidelines highlight the fact that although effective in adults, the actual benefit of antibiotics is small, needing to treat between 11 and 15 patients to get 1 individual to improve \[[@CR4]••\]. The overuse of antibiotics has also been associated with an increment of antibiotic resistance, which is directly related to increased morbidity and mortality due to resistant bacterial infections \[[@CR58], [@CR59]•\]. So, once again, in spite of the clinical suspicion of ABRS, the decision to treat a patient with antibiotics should be made on an individual basis. In order to help to decrease the inappropriate use of antibiotics for ARS, published studies emphasize the importance of physician communication skills on the use of antibiotics, responsible justification, and peer comparison and training of physicians, to help patients understand the downside to inappropriate prescriptions \[[@CR1]••\].

Besides antibiotics, other medications such as antihistamines and mucolytic have not shown any benefit in treating post-viral. Despite this, many physicians continue to prescribe these agents regularly (\~ 50%) as reported in several studies from Spain \[[@CR3]•\], France \[[@CR60]\], or Asia \[[@CR6]\].

Complications {#Sec8}
=============

The incidence of ABRS complications has been shown to be approximately 3:1,000,000 per year despite the different utilization of antibiotics in the various countries \[[@CR1]••\]. Specifically, it has been demonstrated that the use of antibiotics does not prevent complications \[[@CR61]•\]. Complications of ABRS are typically classified as orbital (60--80%), intracranial (15--20%), and rarely osseous (5%) \[[@CR1]••\]. Orbital complications, the most commonly related to ABRS, are a consequence (in decreasing frequency) of ethmoid, maxillary, frontal, and rarely the sphenoid sinusitis \[[@CR62]\]. Orbital complications commonly affect children \[[@CR63]•, [@CR64]•\], a population that is known to express fewer clinical signs and symptoms, and thus, it is important to have a high level of clinical suspicion.

According to EPOS recommendations, one should rule out a complication when a patient presents with one or more of the following signs and/or symptoms: periorbital edema/erythema, displaced globe, double vision, ophtalmoplegia, reduced visual acuity, severe headache, frontal swelling, signs of sepsis, or other neurological signs \[[@CR1]••\].

Regarding diagnosis of complications, the accuracy of a clinical diagnosis is estimated to be around 82% and the accuracy of CT 91% \[[@CR65]\]. MRI is, however, considered the "gold standard," as it is more sensitive than CT scan. When available, MRI should be the imaging modality of choice, having the additional diagnostic value to exclude or confirm cavernous sinus thrombosis and soft tissue involvement \[[@CR66], [@CR67]\].

According to EPOS guidelines, the main indications for surgical intervention in orbital complications of ABRS are evidence of subperiosteal or intraorbital abscess in CT scan or MRI (exception for small volume abscesses). Subperiosteal abscess in children is not an absolute indication for immediate surgical intervention. Conservative measures can be safe and effective if appropriately used. A reduced visual acuity, loss of color vision, affected afferent pupillary reflex, or inability to assess vision, however, are indications for urgent surgery. When conservative treatment is chosen, progression or no improvement in orbital signs (diplopia, ophthalmoplegia, proptosis, swelling, chemosis) or in the general condition (fever, infection parameters), after 48 h of intravenous antibiotic treatment is also an indicator of the need for emergency surgery \[[@CR1]••\].

Endocranial complications of ABRS are usually associated with fronto-ethmoidal or sphenoid rhinosinusitis \[[@CR68]\] and include epidural or subdural empyema, brain abscess, meningitis, cerebritis, and superior sagittal and cavernous sinus thrombosis. They may present with specific central nervous system signs, such as nausea and/or vomiting, neck stiffness, and altered mental stat, or non-specific symptoms and signs (high fever, headache, reduced consciousness), or can even be silent \[[@CR69]\]. The pathogens most commonly isolated are *Streptococcus* and *Staphylococcus* species including methicillin-resistant (MRSA) and anaerobes \[[@CR70]\]. The recommended treatment involves neurosurgical drainage procedures and endoscopic drainage of the paranasal sinuses (most often the frontal sinus) \[[@CR71]•\].

Societal Burden and Socioeconomic Costs {#Sec9}
=======================================

Despite the fact that ARS is usually a self-limited, with low risk of further morbidity, it presents a considerable burden to public health \[[@CR4]••\], being an important cause of work absenteeism \[[@CR72]\]. As reported above, a significant overuse of diagnostic tests and medications has been reported in multiple countries \[[@CR3]•, [@CR6], [@CR57]\], with very few studies addressing the economic impact of ARS. In the 1990s, the cost of ARS reached US\$3390 million per year in the USA \[[@CR73]\]. In Europe, a total cost of \~ €1100 per ARS episode was recently examined, with the major cost (75%) attributable to indirect costs \[[@CR2]••\]. Recent data from Spain demonstrated that direct costs of ARS where greater in postviral (\~ €440) than viral (\~ €320) ARS episodes, and not surprisingly, severe cases resulted in greater direct cost \[[@CR74]\], with the main driver of direct cost attributable to medical visits \[[@CR72], [@CR74]\]. As the economic costs are quite large, there is a clear unmet need with further research needed to optimize appropriate testing and therapy. Concerning medical visits, health education should be improved and encouraged, teaching the public that ARS is a self-limited and non-complicated disease, which usually only requires symptomatic treatment, while medical consultations should be restricted to severe or complicated cases. On the other hand, decreasing the costs related to diagnosis and treatment are directly linked to medical management. Svensson et al. showed that the cost of treating ARS with topical corticosteroid was much lower compared with the use of amoxicillin \[[@CR75]\]. Regarding the costs related to antibiotic use, Cramer et al. reported a dramatic decrease in costs when t guideline recommendations were followed, compared with when they were not (US\$352 vs. US\$166 million per year) \[[@CR76]••\]. Therefore, knowledge of up-to-date guidelines and scientific recommendations is strongly recommended for both primary care physicians and specialists in order to avoid the overuse of diagnostic tools and prescription of unnecessary medications, especially antibiotics, in the management of ARS \[[@CR77]•\].

Conclusions {#Sec10}
===========

The first and most important rule for common cold and ARS management is the prevention of viral infection through hygiene behavior such as hand washing. In special epidemic situations such as the 2020 COVID-19 pandemics, more strict recommendations such as social distance and home confinement may be required.Post-viral ARS is mainly an inflammatory disease, which usually begins as a viral infection (common cold, URTI, or viral ARS), but may persist longer than 7--10 days or worsen after 5 days. Some rare cases (less than 2%) may develop bacterial ARS.The incidence of viral ARS is very high (2--5 episodes/person/year) while post-viral ARS has an incidence about 3 episodes per 100 people a year.The most common ARS symptoms are nasal blockage or congestion and anterior or posterior rhinorrhea. In adults, facial pain or pressure and loss of smell are also cardinal symptoms, while in children, cough is more relevant.The diagnosis is clinical, based on the sudden onset of nasal symptoms (nasal blockage/obstruction, nasal discharge/rhinorrhea, hyposmia, and facial pain/pressure), and there is no need for complementary tests.The distinction between bacterial and non-bacterial ARS remains a diagnostic challenge. The presence of a fever, unilateral focality, local pain, and elevation of CPR/ERS seems to be the best way to predict bacterial ARS.In special situations, such as the 2020 COVID-19 pandemics, a sudden severe loss of smell (anosmia), even with the absence of other nasal or general symptoms (dry cough, fever), should be considered a symptom of suspicion while the definitive diagnosis should be specific by using a PCR test for the SARS-Cov-2 virus.Viral ARS treatment should be symptomatic (analgesic, NSAIDs). Some herbal compounds or minerals like zinc may also help.Intranasal corticoids have proven to be useful in post-viral ARS, but, being a self-resolving disease, its use should be individualized. Antibiotics, mucolytic, and antihistamines have not demonstrated any benefit in patients with post-viral ARS.Antibiotics have only shown some effect in bacterial ARS, although there is a high rate of resolution even without their use. Therefore, individual considerations, taking into account the adverse effects and increased drug resistances, have to be made before prescribing antibiotics.Complications are very uncommon, and their incidence is not dependent on the antibiotic use. Orbital complications are common in children while intracranial complications are less frequent. The presence of ophthalmological or neurological symptoms should raise the suspicion of a complication and imaging tests should be obtained. Therapeutic management of ARS complications includes hospital admission and intravenous antibiotics and often requires surgery (ORL and/or neurosurgery).The economic burden of ARS is incredibly high due to the large number of medical visits, the misuse of diagnostic testing, and the overuse of medications, as well as for the high indirect costs. Disseminating the concept of ARS being a mild and self-resolving disease among patients and physicians remains an unmet need that is required to reduce the high costs of this illness.
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